The hydrogenation process of the antiferromagnetic compounds CePdIn and CePdSn has been studied. Investigation of the new hydrides CePdInH and CePdSnH by X-ray powder diffraction shows that they adopt the same crystal symmetry as the original intermetallic but the unit cell volume increases during the hydrogenation. Magnetization, electrical resistivity, thermoelectric power and 119 Sn Mössbauer spectroscopy measurements reveal that CePdInH and CePdSnH order antiferromagnetically below T N = 3.0(2) K and 5.0(2) K respectively.
into the sample of CeNiIn and CeNiSn reveals : (i) an increase of the unit cell volume, respectively 9.6 % and 7.85 %; (ii) a ferromagnetic transition below T C = 6.8(2) K (CeNiInH 1.8(1) ) and T C = 7.0(2) K (CeNiSnH 1.8(2) ) [12, 13] . In other words, the hydrogenation which induces the transition from an intermediate valence state (CeNiIn) or Kondo insulator behaviour (CeNiSn) to a ferromagnetic ordering, can be considered as an application of "negative" pressure on intermetallics.
In this view, it is interesting to investigate the influence of the hydrogenation on the antiferromagnetic ordering of CePdIn and CePdSn. Considering the role of the Kondo effect on the physical properties of these two compounds, it could be assumed that the H-insertion into CePdIn and CePdSn will induce respectively an increase and a decrease of the Néel temperature. In this paper, the crystallographic, electrical, thermoelectric and magnetic properties of the new hydrides CePdInH 1.0 (1) and CePdSnH 1.0(1) are reported. Also, the investigation of CePdSnH 1.0(1) by 119 Sn Mössbauer spectroscopy is presented and compared to that of CePdSn [14] .
Experimental procedures
The samples CePdIn and CePdSn were synthesized by arc-melting of a stoichiometric mixture of pure elements (purity above 99.9%) in a high purity argon atmosphere. Then, the samples were turned and remelted several times to ensure homogeneity. An annealing treatment was done for one month at 1073 K by enclosing the sample in evacuated quartz tubes.
Hydrogen absorption experiments were performed using the apparatus described previously [15] . An ingot of an annealed sample was heated under vacuum at 523 K for 12
hours and then exposed for 48 h to 4 MPa of hydrogen gas. The amount of absorbed hydrogen was determined volumetrically by monitoring pressure changes in a calibrated volume.
X-ray powder diffraction with the use of a Philips 1050-diffractometer (Cu Kα radiation) was applied, before and after hydrogenation, for the characterization of the structural type and for the phase identification of the samples. The unit cell parameters were determined by a least-squares refinement method using silicon (5N) as an internal standard.
The crystal structures of the samples before and after hydrogenation were determined by the Rietveld profile refinement using the Fullprof software [16] .
Magnetization measurements were performed using a Superconducting QUantum
Interference Device (SQUID) magnetometer in the temperature range 1.8-370 K and applied fields up to 5 T. Electrical resistivity was determined above 4.2 K on a polycrystalline sample using standard dc four-probe measurements. For this investigation, the hydrides were compacted at room temperature (compactness ≅ 80%) in order to form a pellet (diameter = 6 mm and thickness = 3 mm) and then heated for 48 h at 523 K under a 4 MPa pressure of hydrogen. Thermoelectric power measurements were performed on the same pellet using a dynamic method. Details of the cell used and measurement methods have been described previously [17] .
119 Sn Mössbauer measurements were performed on CePdSn and its hydride between 4.2 and 300 K using a CaSnO 3 source and a conventional constant acceleration spectrometer.
The isomer shifts (IS) were quoted relative to that of CaSnO 3 measured at room temperature.
The samples contain 15 mg natural tin per cm 2 . The spectra were fitted to the sum of Lorentzians by least square refinements. All calculations were carried out without any constraint on the amplitudes and the widths.
Results and discussion

Preparation of hydrides and structural properties
Under the experimental conditions described previously (T = 523 K and P(H 2 ) = 4
MPa), CePdIn and CePdSn absorb hydrogen; the hydrogenation induces a pulverisation of the starting ingots. The amount of H-atom inserted is 1.0(1) per CePdIn or CePdSn formula.
These hydrides are stable in ambient conditions. [12, 18, 19] . However, the hydrogenation of CePdIn causes a pronounced anisotropic expansion of the unit cell: the a-parameter increases weakly (0.1 %) whereas the c-parameter increases strongly (3.2 %). For instance, the comparison of the X-ray powder pattern of CePdIn and its hydride ( Fig. 2) , evidences after hydrogenation a very small decrease of 2θ for Bragg reflections of a-depending planes (300) and a strong decrease for c-depending planes (002).
Similar behaviour was observed during the hydrogenation of CeNiIn and was connected with the location of the H-atoms in the [Ce 3 Ni] tetrahedral sites along the c-axis. The full occupancy of these tetrahedral sites leads to the formation of the hydride RENiInH 1.33 [18, 19] . In CePdInH, the obtained formula indicates that only 75% of the sites [Ce 3 Pd] are occupied. Similar result was observed for the deuterides RENiInD x (RE = La, Ce, Nd)
demonstrating that the [RE 3 Ni] sites can be partially filled [18] .
CePdSnH is isomorphous to the hydride CeNiSnH showing a significant deformation of the orthorhombic TiNiSi-type structure [12, 20, 21] . In these hydrides, the cerium threedimensional network can be described by an intergrowth of distorted trigonal [ only one that has a nearly regular Ce 3 side is fully occupied by a hydrogen atom [20] . The other significantly deformed [Ce 3 Ni or Ce 3 Pd] tetrahedral is empty. This hydrogen occupation, agrees with the anisotropic expansion of the unit cell (Table 1 : a-and bparameters decrease respectively of -1.6 and -3.6 % whereas c-parameter increases strongly of 8.0 %) as explained in the case of CeNiSnH [20] .
In order to obtain more information on the evolution of the structural properties after hydrogenation, the CePdSnH y system (y = 0 and 1) has been investigated by 119 (Table 1) . These values are close to that reported previously (Table 1 ) [8] . The χ m -1 = f(T) curve concerning the hydride CePdInH follows also above 100 K a Curie-Weiss law with θ p = -28(1) K and µ eff = 2.53(2) µ B /Ce. This last value agrees with that calculated for a free Ce 3+ ion (2.54 µ B ). The increase of θ p from -42(1) K to -28(1) K in the sequence CePdIn → CePdInH suggests that the hydrogenation induces a decrease of the Kondo interaction. Above 1.8 K, no anomaly attributed to the occurrence of a magnetic ordering transition can be detected by magnetization measurements performed on CePdIn (Fig. 5 ). This result confirms the low Néel temperature T N = 1.65 K of this ternary indide determined by specific heat measurements [4, 8] . On the contrary, the magnetic susceptibility of CePdInH exhibits a kink at T N = 3.0(2) K. This behaviour indicates that the hydride presents an antiferromagnetic ordering with a Néel temperature almost twice greater than that determined for the initial intermetallic. Similar increase of the magnetic ordering temperature after hydrogenation was evidenced for CePtAl; the Curie temperature increases from 5.6 K to 11.6
K after H-insertion [23] .
As shown in µV/K near 90 K and a negative one at -2.5 µV/K around 16 K. Between that, the thermoelectric power is equal to 0 at 28 K. Such behavior is commonly observed for Ce-based Kondo-lattice systems having a low Kondo temperature as CeAl 2 [27] . The broad positive peak is ascribed to an interplay of the Kondo and the crystalline electric field (CEF) effects [28] . The peak height measures the strength of Kondo effect, and the peak temperature measures the CEF splitting. The temperature ≅ 90 K of the positive maximum for CePdInH, is comparable to that where the curve ρ(T)/ρ(270 K) = f(T) (Fig. 6 ) exhibits a downward curvature maximum. Meanwhile, the origin of the negative peak (16 K) is ascribed by Sakurai et al. [29] to an interplay of the Kondo effect and the onset of the short-range magnetic correlation. Finally, it is interesting to note that the value of S ≅ 32 µV/K for the broad positive peak in CePdIn [26] is higher than that determined here (9 µV/K) for CePdInH, suggesting a diminution of the strength of Kondo effect.
The magnetization and transport measurements performed on the hydride CePdInH reveal that the H-insertion in CePdIn decreases the influence of the Kondo effect and consequently the Néel temperature increases.
Magnetic and electrical properties of CePdSnH
The curves χ m -1 = f(T) relative to the reciprocal magnetic susceptibility of CePdSn and CePdSnH are shown in Fig. 8 . The deviation from the Curie-Weiss law below 100 K is due to the crystal electric field effect. In this case also, θ p shows a significant decrease in the magnitude considering the sequence CePdSn → CePdSnH (Table 1) . This may be due to a decrease of the hybridisation effect between 4f(Ce)-electrons and conduction ones.
The magnetic susceptibility χ m at low temperatures for CePdSnH and CePdSn is plotted in Fig. 9 The curve S = f(T) for CePdSnH ( Fig. 7) agrees with a small influence of the Kondo effect on its physical properties. This curve can be compared to that reported previously for the ternary stannide CePdSn [14] where a similar positive peak was observed; but the temperature of this maximum decreases from 110 K to 60 K and the value of S at this peak diminishes from 8 µV/K to 2.5 µV/K in the sequence CePdSn → CePdSnH. These two decreases are correlated to the diminution of the Kondo effect during the hydrogenation of CePdSn.
Similar comparison applied on the curves S = f(T) observed for the two hydrides
CePdInH and CePdSnH (Fig. 7) shows that the influence of the Kondo effect decreases from CePdInH to CePdSnH. Indeed, the temperature of the positive maximum decreases from 90 K to 60 K and the S value at these temperatures from 9 µV/K to 2.5 µV/K. At 4.2 K, in the antiferromagnetic state, the 119 Sn Mössbauer spectra corresponding to CePdSn and CePdSnH (Fig. 12 ) are very broad in comparison with those obtained at room temperature (Fig. 3) [10] . However, the sextuplet, characteristic of magnetic hyperfine interaction is still unresolved due to relatively low value of H hf , respectively equal to 1.45 T and 1.15 T for CePdSn and its hydride. The determination of the magnetic structure of CePdSnH by neutron powder diffraction is necessary in order to explain this hyperfine field splitting. properties. In other words, in these cases the hydrogenation can be compared to the application of a "negative" pressure inducing a decrease of the J cf interaction.
Conclusion
H-insertion into the ternary compounds
The change of the physical properties resulting from the hydrogenation of CeTX compounds (T = Ni, Pd and X = In, Sn) can be explained on the basis of the Doniach's diagram (Fig. 1) 
